Introduction
Since ancient times, many oriental countries have been using traditional herbal medicines (THM) in order to treat all kinds of diseases as well as to maintain health. It has been generally accepted that the efficacy of THM can be attributed to the synergistic activity of various major and minor components of herbs. The identification of the components of THM is of great importance in controlling their quality and gaining a better understanding of their pharmacological effects. THM are a mixture of hundreds of compounds with various polarities; thus, the isolation and purification of biologically active compounds require tedious and time-consuming processes such as extraction and solvent extraction, open column chromatography and preparative HPLC (Yin et al. 2009; Yang et al. 2010) Cortex Phellodendri (CP) is derived from the dried bark of Phellodendron amurense. It has been widely used as a drug in traditional Korean medicine for treating diarrhea, jaundice, swelling pains in the knees and feet, urinary tract infections, and properties (Seneviratne et al. 2007 ). The constituents of CP are numerous and diverse, including alkaloids and flavonoids (Hu et al. 2010; . It has been believed for a long time that berberine is the major active ingredient of CP (Chen et al. 2010) .
As a counterpart to conventional separation methods, an alternative chromatography technique, centrifugal partition chromatography (CPC), has been utilized to obtain pure compounds from the extracts of natural products (Osamu et al. 2008; . Traditional isolation methods such as liquid solid chromatography have various problems when separating secondary metabolites from the plants. These problems which including time consuming process, tedious repeated chromatography and adsorption in stationary phase do not affect the preparative CPC technology of the liquid-liquid chromatographic techniques (Kim et al. 2006; Kim et al. 2010; Lee et al. 2013) .
CPC is a liquid-liquid partition chromatography technique that does not use a solid support matrix, thereby resulting in no irreversible adsorption of the sample onto the solid matrix and less peak tailing and contamination (Poucault AP 1994) . High selectivity is obtained by careful choosing the biphasic solvent system; thus, allowing the separation of compounds with very similar structures. This method has been widely applied for preparative separation of various natural products such as alkaloids, flavonoids, and hydroxyanthraquinones (Kim & Kim 2007; Yin et al. 2009; Kim JB 2011; Zhang et al. 2011 ).
We previously reported the structural elucidation of palmatine with antibacterial components from CP . In this paper, we describe the successful preparative separation and purification of berberine from methanolic extract Cortex Phellodendri (CP) using CPC with a two-phase solvent system composed of n-butanol/acetic acid/water (4:1:5).
Materials and Methods

Apparatus
Preparative CPC was performed using a LLB-M (Model 
CPC separation procedure
The two-phase solvent system was composed of n-butanol: water (1:1). The solvent mixture was mixed vigorously in a separatory funnel and equilibrated at room temperature in order to obtain the upper and lower phases. The upper organic phase was used as the mobile phase, whereas the lower aqueous phase was employed as the stationary phase. The lower phase (stationary phase or aqueous phase) of the two-phase solvent system was pumped into partition cells in the ascending mode at a flow rate of 15 mL/min without rotation. When all cells were completely filled with the stationary phase, the upper phase was pumped at a flow rate of 3 mL/min at a rotor speed of 1,000 rpm. After equilibrium was established, as indicated by the glow of the mobile phase solvent from the CPC system outlet, a water sample solution was injected into the CPC system (Poucault AP 1994) .
The eluate from the CPC was monitored in the UV at 280 nm; then, the fractions were collected in an 10 mL/tube with a Gilson FC 203B fraction collector.
HPLC analysis
The CPC-separated fraction and crude extract were analyzed by HPLC. A J'sphere ODS-H80 column (4 µm particle size, 120Å, 150 × 4.6 mm, YMC Co. Ltd., Tokyo, Japan) was used.
The mobile phase was composed of 25% acetonitrile in 0.1% aqueous trifluoroacetic acid (TFA) in a gradient system. The flow rate was 1 mL/min with UV absorbance detection at 280 nm. Preparative HPLC was performed using a reversed phase column (Gemini 5 µm, 110 Å, 100 × 21.28 mm, Phenomenex, Torrance, CA, USA) with 25% acetonitrile in 0.1% aqueous TFA at a flow rate of 4 mL/min and monitoring at 280 nm.
Results and Discussion 
CPC separation
The dried CP methanol extract was separated and purified by CPC with a n-butanol: acetic acid: water (4:1:5) solvent system.
As shown in Fig. 1 , the fractions were collected for approximately 
Structural elucidation of peaks IIb
The structural identification of CPC fraction peak IIb was carried out by ESI-MS, Table 1 . Vol. 27, No. 3(2014) 
